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In the internet era, the digital 
architecture that keeps us connected 
and informed may also amplify 

the spread of misinformation. 

This problem is gaining global 
attention, as evidence accumulates 
that misinformation may interfere 
with democratic processes and 
undermine collective responses to 
environmental and health crises‘. In 
an increasingly polluted information 
ecosystem, understanding the 
factors underlying the generation 
and spread of misinformation is 
becoming a pressing scientific 

and societal challenge*®. Here, we 
studied the global spread of (mis-) 
information on spiders using a 
high-resolution global database 

of online newspaper articles on 
spider—human interactions, covering 
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stories of spider-human encounters 
and biting events published from 
2010-2020’. We found that 47% 

of articles contained errors and 

43% were sensationalist. Moreover, 
we show that the flow of spider- 
related news occurs within a highly 
interconnected global network and 
provide evidence that sensationalism 
is a key factor underlying the spread 
of misinformation. 

Spiders are widely feared animals, 
and thus an ideal model system to 
study misinformation spread. The 
successful dissemination of online 
misinformation is indeed associated 
with cognitive attraction®, namely the 
presence of quasi-universal stimuli that 
appeal to human emotions (Such as 
disgust and fear), and for which there 
is a plausible evolutionary explanation 
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Figure 1. Global distribution of newspaper articles on spiders and drivers of misinformation 
spread. 

(A) Global distribution of news articles on human-spider encounters. Bipartite directed network linking 
each country (pies; n = 79) with each spider-related event reported by the press (dots, n = 2,644). Note 
that two countries (Botswana and Iceland) for which we did not find any news are not displayed on the 
map. The size of each pie chart refers to the number of news articles published in the country between 
2010 and 2020; the color of each pie represents the proportion of sensationalistic news. Direct con- 
nections among countries are shown in Figure Si. (B) Drivers of sensationalism in media articles on 
spiders. Estimated parameters for the model of sensationalism are based on a Bernoulli generalized 
linear mixed model. Baseline level for multilevel factor variables are: ‘Traditional’ (Type), ‘Encounter’ 
(Event), and ‘Regional’ (Circulation). (C) Estimated parameters for the probability of each country to 
form connections according to an exponential random graph model. Baseline level for Language is 
‘English’. Error bars indicate standard errors (B) and 95% confidence intervals (C). Exact estimated 
regression parameters and p-values are in Table S1 in the Supplemental information. 
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(e.g., the avoidance of ‘dangerous’ 
animals). Spiders fit perfectly into this 
scheme, and thus we can expect more 
misinformation and sensationalism 
to be associated with spider-related 
content compared to other topics*®. 
For our analysis, we compiled 
5,348 news items from 81 countries 
and 40 languages (Figure 1A). First, 
we asked: ‘What is the quality of 
spider-related information in the 
global press and which news- 
level factors are associated with 
sensationalistic contents?’ Across 
our dataset, the quality of global 
articles on spiders was exceedingly 
poor, with 47% of articles containing 
errors and 43% being scored as 
sensationalistic by spider experts 
(Supplemental information). Next, 
we used logistic regression to 
test for relationships between 
sensationalism and eight predictors 
at the news-article level, while 
controlling for the species involved 
in the human-spider encounter and 
the language and country of the 
news (Figure 1B). The probability 
of an article being sensationalistic 
increased in international and 
national newspapers compared with 
regional ones; it was higher when the 
article contained photos of spiders 
or bites, and it was lower when 
the reported event was a bite ora 
deadly bite compared to a human- 
spider encounter. Furthermore, 
sensationalism decreased when a 
spider expert was consulted in the 
news article; there was no evidence 
of a similar effect when other experts, 
such as medical professionals, were 
consulted. Finally, there was a strong 
covariation between sensationalism 
and the presence of errors. Overall, 
the regression model explained 53% 
of the variance (Conditional R?: 0.525), 
45% of which was attributable to the 
country, language and spider species 
involved. This suggests that the story 
subject and the cultural aspects are 
central in predicting article quality. 
The remaining unexplained variance 
(~47%) is likely to be related to 
harder-to-capture factors, including 
the writing style of the journalist and 
editorial policies of the news outlet. 
After consolidating a quantitative 
understanding of the relationship 
between sensationalism and news-level 
attributes, we used network analyses 


to predict how information quality 
(sensationalism and errors), along 
with different country-level predictors, 
affect the global flow of information. 
Spider-related information flows 
through a highly connected network 
(33% of all possible connections 
among countries are realized; Figure 
S1 in Supplemental information). Yet, 
the influence that different countries 
have on this flow of information is not 
uniform. To test this, we identified 
15 country-level factors (including 
news-related attributes, spider- 
related attributes and socio-economic 
descriptors) that are potentially 
relevant predictors for the country’s 
importance in the network. Because 
many of these variables were strongly 
intercorrelated, we consolidated 
variation to six main predictors 
and modeled their contribution in 
determining the probability of forming 
connections between any two nodes 
in the network (Figure 1C). The number 
of internet users, the number of deadly 
spider species, and the proportion of 
sensationalistic news published in the 
country strengthened its connection 
with other countries. English-speaking 
countries were more likely to be 
connected in the network compared 
to any other language, and countries 
publishing news in the same language 
were also more likely to be connected. 
General implications pertaining to 
any type of information system, as well 
as discipline-specific considerations, 
emerge from our analysis. First, through 
these kinds of studies, we can identify 
the potential roots of poor-quality 
information and ultimately target 
and avoid bad practices (as writers) 
and sources (as readers). Second, 
our analysis emphasizes how quality 
matters in determining the spread of 
information. This effect was mostly 
associated with sensationalism, 
consistent with the idea that emotional 
language is a powerful driver of the 
spread of misinformation®. Importantly, 
there is an improvement in information 
quality when journalists engage with 
experts. Not all experts, however, 
provide equal value: consulting spider 
experts, but not doctors and other 
professionals, such as pest controllers, 
decreased sensationalism and factual 
errors. This corroborates previous 
observations that medical personnel 
and other authorities often provide 
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incorrect identifications of spiders and 
information about bites’. 

Our network analysis also shows 
that even local-scale events published 
by regional newspapers can quickly 
become broadcast internationally 
(Figure 1A). This implies that 
improving the quality of the 
information produced in these local 
nodes could have a positive effect 
reverberating across the network — a 
typical example of a ‘think globally, 
act locally’ management strategy. 

All of this is of central 
importance given that the spread 
of misinformation has real-world 
consequences. According to a recent 
estimate, the online proliferation of 
fake news accounts for an economic 
loss of ~$78 billion annually’. As far as 
spiders are concerned, misinformation 
foremost results in waste of money 
and resources by people and 
institutions. Emblematic cases include 
the closure of schools due to alleged 
‘invasions’ by harmless false black 
widows (genus Steatoda)’; or the 
story of a man accidentally setting his 
house on fire while using a blowtorch 
to clear spider webs out of his 
backyard’. Furthermore, the content, 
tone and quality of these stories 
shape people’s perception of risk® 
and influence socio-political decisions 
concerning wildlife conservation®®"°. 

Therefore, our results can be 
translated into efforts to promote 
higher-quality news and decrease the 
prevalence of inaccurate information — 
for instance, through closer collaboration 
between journalists and experts and 
by exploiting new online channels 
to communicate accurate science”. 

Our approach can be applied to other 
information systems, producing tangible 
benefits for resource management and 
public health and safety by limiting 

the costs associated with widespread 
misinformation. 


ACKNOWLEDGMENTS 


We are grateful to Dr. Jason Dunlop for 
sharing information on the number of 
members of the International Arachnological 
Society by country. 


SUPPLEMENTAL INFORMATION 


Supplemental information includes 
statements, experimental procedures, one 
figure and one table and can be found 


Current Biology 


with this article online at https://doi. 
org/10.1016/j.cub.2022.07.026. 


DECLARATION OF INTERESTS 


The authors declare no competing interests. 


REFERENCES 


1. West, J.D., and Bergstrom, C.T. (2021). 
Misinformation in and about science. Proc. 
Natl. Acad. Sci. USA 178, e1912444117. 

2. Zarocostas, J. (2020). How to fight an 
infodemic. Lancet 395, 676. 

3. Acerbi, A. (2019). Cognitive attraction and 
online misinformation. Palgrave Commun. 5, 
ploy 

4. Mammola, S., Malumbres-Olarte, J., Arabesky, 
V., Barrales-Alcala, D.A., Barrion-Dupo, A.L., 
Benamut, M.A., Bird, T.L., Bogomolova, M., 
Cardoso, P.,, Chatzaki, M., et a/. (2022). An 
expert-curated global database of online 
newspaper articles on spiders and spider 
bites. Sci. Data 9, 109. 

5. Cushing, N., and Markwell, K. (2010). “Watch 
out for these KILLERS!”: newspaper coverage 
of the Sydney funnel web spider and its 
impact on antivenom research. Health History 
12, 79-96. 

6. Mammola, S., Nanni, V., Pantini, PR, and Isaia, 
M. (2020). Media framing of spiders may 
exacerbate arachnophobic sentiments. People 
Nat. 2, 1145-1157. 

7. Vetter, R.S. (2009). Arachnids misidentified as 
brown recluse spiders by medical personnel 
and other authorities in North America. 
Toxicon 54, 545-547. 

8. CHEQ and University of Baltimore (2019). The 
economic cost of bad actors on the internet. 
https://www.cheq.ai/fakenews. 

9. Knight, A.J. (2008). “Bats, snakes and spiders, 
Oh my!” How aesthetic and negativistic 
attitudes, and other concepts predict support 
for species protection. J. Environ. Psychol. 28, 
94-103. 

10. Nanni, V., Mammola, S., Macias-Hernandez, 
N., Castrogiovanni, A., Salgado, A.L., Lunghi, 
E., Ficetola, G.F., Modica, C., Alba, R., 

Spiriti, M., et a/. (2022). Global response of 
conservationists across mass media likely 
constrained bat persecution due to COVID-19. 
Biol. Conserv. 272, 109591. 


‘Laboratory for Integrative Biodiversity 
Research (LIBRe), Finnish Museum of 
Natural History (LUOMUS), University 

of Helsinki, Helsinki, Finland. @Molecular 
Ecology Group (MEG), Water Research 
Institute, National Research Council of 
Italy (CNR-IRSA), Largo Tonolli 50, 28922 
Verbania Pallanza, Italy. °>CE3C - Centre 

for Ecology, Evolution and Environmental 
Changes / Azorean Biodiversity Group 

and Universidade dos Acores, Angra do 
Heroismo, Azores, Portugal. ‘Albert Katz 
International School for Desert Studies, 
Ben-Gurion University of the Negev, Sede 
Boger Campus, Israel. ‘Blaustein Institutes 
for Desert Research, Ben-Gurion University 
of the Negev, Sede Boger Campus, Israel. 
6Coleccidén Nacional de Aracnidos, Instituto 
de Biologia, Universidad Nacional Autonoma 
de México (UNAM), Mexico. ’Environmental 
Biology Division, Institute of Biological 
Sciences, College of Arts and Sciences 


and Museum of Natural History, University 
of the Philippines Los Banos, 4031, 
Philippines. °Centro Universitario de Rivera, 
Universidad de la Republica, Uruguay. °Lab. 
Ecotoxicologia de Artrépodos Terrestres, 
Centro Univeritario de Rivera, Universidad 
de la Republica, Uruguay. '*Laboratorio 
Ecologia del Comportamiento, Instituto 

de Investigaciones Bioldgicas clemente 
Estable (IIBCE), Uruguay. ''Ditsong National 
Museum of Natural History, PO Box 4197, 
Pretoria, 0001, South Africa. '?Department 
of Zoology and Entomology, University 

of Pretoria, Private Bag X20, Hatfield 

0028, South Africa. '*Freelance translator, 
Verbania Pallanza, Italy. ‘Department of 
Molecular Biology and Genetics, Democritus 
University of Thrace, Greece. ‘Department 
of Life sciences, National Chung Hsing 
University, No.145 Xingda Rd., South Dist., 
Taichung City 402204, Taiwan. ‘Department 
of Biology, Macelwane Hall, 3507 Laclede 
Avenue, Saint Louis University, St. Louis, 
MO 63103, USA. '’Croatian Biospeleological 
Society, Rooseveltov trg 6, Zagreb, Croatia. 
‘8Program Sarjana, Fakultas Biologi, 
Universitas Gadjah Mada, Yogyakarta, 
Indonesia. '*Insectarium de Montréal, 
Espace pour la vie, 4101, rue Sherbrooke 
Est, Montréal, Québec, H1X 2B2, Canada. 
20Serket, Arachnid Collection of Egypt (ACE), 
Egypt. ?'Erzincan Binali Yildirim University, 
Faculty of Science and Arts, Biology 
Department, 24002, Erzincan, Turkey. The 
National Natural History Collections, The 
Hebrew University of Jerusalem, Edmond 
J. Safra Campus, Givat Ram, Jerusalem, 
9190401, Israel. >The Department of 
Ecology, Evolution and Behavior, The 
Hebrew University of Jerusalem, Edmond 
J. Safra Campus, Givat Ram, Jerusalem, 
9190401, Israel. 2*Botswana International 
University of Science and Technology, 
Palapye, Botswana. °>UMR CNRS 6553 
Ecobio, Université de Rennes, 263 Avenue 
du Gal Leclerc, CS 74205, 35042 Rennes 
Cedex, France. Department of Zoology 
and Entomology, University of the Free 
State, PO. Box 339, Bloemfontein 9300, 
South Africa. ?”7Department of Zoology, 
University of Oxford, Oxford OX1 3PS, 

UK. #®Department of Biological Sciences, 
National University of Singapore, 14 Science 
Drive 4, Singapore 117543, Singapore. 
2°Department of Biotechnology, Faculty 

of Science and Technology, Thammasat 
University, Rangsit, Pathum Thani, 

12121, Thailand. *°Department of Life 
Science and Systems Biology, University 
of Torino, Via Accademia Albertina, 13 - 
10123 Torino, Italy. °'PG and Research 
Department of Zoology, Sri Vijay Vidyalaya 
College of Arts and Science, Nallampalli, 
Dharmapuri-636807, Tamilnadu, India. 
32National Museum of Namibia, Windhoek, 
Namibia. *°5A Sagar Sangeet, SBS Marg, 
Mumbai 400005, India. **Department 

of Biological Sciences, Ajou University, 
Suwon, Republic of Korea. Research 
Centre of the Slovenian Academy of 
Sciences and Arts, Jovan HadzZi Institute 


© CellPress 


of Biology, Ljubljana, Slovenia. *SUniversity 
of Greifswald, Zoological Institute and 
Museum, General and Systematic Zoology, 
Loitzerstrasse 26, 17489 Greifswald, 
Germany. *’7Department of Natural Resource 
Sciences, McGill University, 21 111 
Lakeshore Road, Sainte-Anne-de-Bellevue, 
Quebec, H9X 3V9, Canada. **Department of 
Biological Science, Macquarie University, 
Sydney, NSW 2122, Australia. °°Mitrani 
Department of Desert Ecology, University 
in Midreshet Ben-Gurion, Israel. *©BioSense 
Institute - Research Institute for Information 
Technologies in Biosystems, University of 
Novi Sad, Dr Zorana Dindiéa 1, 21000 Novi 
Sad, Serbia. *‘National Museums of Kenya, 
Museum Hill, P.O. BOX 40658-00100, 
Nairobi, Kenya. **School for Advanced 
Studies IUSS, Science, Technology and 
Society Department, 25100 Pavia, Italy. 
43Institute of Biological Sciences, Faculty 
of Science, University of Malaya, 50603 
Kuala Lumpur, Malaysia. *7Department of 
Animal and Environmental Biology, Federal 
University, Oye-Ekiti, Ekiti State, Nigeria. 
*STe Aka Matuatua School of Science, 
University of Waikato, Private Bag 3105, 
Hamilton 3240, New Zealand. “*Independent 
researcher, Toronto, Canada. *7Museo 
Civico di Scienze Naturali “E. Caffi”, Piazza 
Cittadella, 10, I-24129 Bergamo, Italy. 
48Ruder BoSkovié Institute, Bijeniéka cesta 
54, 10000 Zagreb, Croatia. “Biodiversity 
Research Laboratory, Moreton Morrell, 
Warwickshire College University Centre, 
Warwickshire, UK. Institute for Coastal 
and Marine Research, Nelson Mandela 
University, Port Elizabeth, South Africa. 
51Department of Entomology, University of 
Antananrivo, Madagascar. °*Departamento 
de Zoologia, Instituto de Ciéncias 
Bioldgicas, Universidade Federal de 

Minas Gerais, Belo Horizonte, MG, Brasil. 
58School of Biological Sciences, University 
of Nebraska-Lincoln, Lincoln, Nebraska, 
USA. *Department of Biological Sciences, 
University of Toronto Scarborough, 1265 
Military Trail, Scarborough, ON M1C 1A4, 
Canada. “School of Science, Auckland 
University of Technology, 55 Wellesley Street 
East, Auckland 1010, New Zealand. °°Te 
Panaha Matatini, University of Auckland, 
Auckland, New Zealand. ®’Murang’a 
University of Technology, Department of 
Physical & Biological Sciences, P.O. Box 
75-10200, Murang’a, Kenya. “Institute of 
Biology and Earth Sciences, Pomeranian 
University in Stupsk, Arciszewskiego 

22a, 76-200 Stupsk, Poland. °Zoological 
Museum, Biodiversity Unit, Fl-20014, 
University of Turku, Finland. °Department 
of Psychology, University of Tennessee, 
Knoxville, Tennessee, USA. ®'Department 
of Entomology and Nematology, Citrus 
Research and Education Center, University 
of Florida, Lake Alfred, Florida, USA. 

®1 ead contact. 

®8Equal contribution. 

Twitter: @stefanomammolat 

*E-mail: stefano.mammola@helsinki.fi; 
stefano.mammola@cnr.it 


Current Biology 32, R855-R873, August 22, 2022 R873 


